Two series of trials were conducted to evaluate alternative methods of administering monensin to pasture cattle. In a series of five trials, monensin was incorporated into supplements at 440 mg/kg to provide an average intake of 200 mg.head -1 .d TM for growing cattle on pasture. Comparisons were made between daily and alternate-day feeding of the supplements. A control treatment consisting of unmedicated supplement fed daffy also was included. Monensin at 200 mg/d and 400 mg on alternate days increased gain by .077 (P<.01) and .082 (P<.01) kg/d above controlcattle gains (.54 kg daffy). Nine pasture trials were conducted to compare the effectiveness of monensin in increasing the daily gain of growing cattle when hand-fed daily in a supplement or self-fed in supplements that contained salt to regulate supplement intake. Desired supplement intakes were approximately .454 kg.head -~ .d TM in six trials, .68 kg/d in one trial and 1.81 kg/d in two trials. Monensin produced gain increases of .09 kg daily (P<.01) with both feeding systems.
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The daily gains of cattle that were hand-fed and self-fed were equal (P>.IO). Self-fed treatments containing monensin required fewer changes in salt level than self-fed treatments not containing monensin, and the salt levels required to limit intake were generally 25 to 50% lower when monensin was in the supplement. (Key Words: Monensin, Pastures, Cattle, Salt, Self Feeding, Feeding.)
I ntroduction
Monensin 2, a ruminal propionate enhancer , improves feed efficiency of feedlot cattle fed high-concentrate diets by reducing daily feed intake with little effect on average daily gain Utley et al,, 1976; Boling et al., 1977; Vijchulata et al., 1980) . In cattle grazing pasture or fed forage in confinement, average daily gain is generally improved when monensin is fed at 200 mg/d (Oliver, 1975; Potter et al., 1976; Boling et al., 1977; Steen et al., 1978; Males et al., 1979) .
When monensin is fed to cattle grazing pasture, a protein or energy supplement is usually fed to serve as a carrier, thus necessitating an expenditure for labor. Feeding the supplements on some schedule other than a daily basis would reduce this expenditure. Five 1A division of Eli Lilly and C o. 2Rumensin| (monensin), registered trademark of Elanco Products Co., A Division of Eli Lilly and Co., Indianapolis IN 46285. Received February 11, 1985 . Accepted October 4, 1985 pasture trials were conducted to evaluate the effect of hand-feeding supplements containing monensin on a daily vs an alternate-day basis. Another method of reducing labor would be to use a feeding program in which the supplement is self-fed. One method of regulating intake of self-fed supplements is to add salt (NaC1) in a quantity sufficient to limit intake to the desired level (Cardon et al., 1951; Riggs et al., 1953; Savage et al., 1954; Beeson et al., 1977) . Nine trials were conducted to evaluate the efficacy of monensin when added to supplements that used salt in varying concentrations to regulate the intake of the supplements, and to study the effect of monensin on the management of such a supplemental feeding program. remaining trial was conducted on fescue starting in September. Energy supplements (low protein) based upon grain were fed at either .454 kg/head daily or .910 kg/head every other day. Monensin was present in the supplements at a concentration of 440 mg/kg. In all trials, there was a treatment group receiving monensin on an alternate-day basis. In four of the five trials, there was a treatment group receiving monensin daily. Three trials included a treatment group that received a control supplement without monensin daily, and one trial included a treatment group that received a control supplement without monensin on an alternate-day basis. Cattle were weighed at 28-d intervals in all but one trial in which weights were recorded at 56-d intervals.
Materials and Methods

Alternate
In most trials interim weights were taken without shrinking, while initial and final weights were taken following an overnight shrink without feed and water.
The data were analyzed by analysis of variance (Proc GLM, SAS, 1982) as if the trials contained three treatments. The treatmentin trial 3 in which the control supplement was fed on alternate days was analyzed as if fed on a daily basis. The least-squares treatment means were adjusted for trial. Differences between treatment means were determined by orthogonal contrasts within the analysis of variance.
Self-Fed Supplement Pasture Trials. The major experimental variables for nine pasture trials conducted in seven states are presented in tables 2 and 3. Seven of the trials were started during the "green-grass" months. Trial 4 was started in September and was completed with the feeding of supplemental hay. In trial 2, severe drought was encountered in the summer, which necessitated hay feeding. The treatments used in each trial are presented in table 2. All trials included treatment 4 (self-fed with monensin). Trials 1 through 4 included treatment 1 (hand-fed daily without monensin). Treatment I was excluded from trials 5 through 9 and replaced by treatment 3 (self-fed without monensin). All trials except trial 6 included treatment 2 (hand-fed with monensin).
In all trials, the supplements were designed to supply energy, and were based primarily upon corn or barley. Supplement-feeding rates approximated .454 kg daily in six of the nine trials, 1.814 kg daily in trials 7 and 9 and .680 kg in trial 2. The supplements that were self-fed were similar in composition to the hand-fed supplements, but contained additional salt to regulate the total daily intake of supplement to approximately the same level as that of the hand-fed group. Changes in salt level were made on an individual replicate and trial basis. The trials involved 437 cattle in 52 pastures. The length of the trials ranged from 105 to 168 d and averaged 124 d. Starting cattle weights averaged 217 kg.
Cattle were weighed at 28-d intervals in most trials. Initial and final weights were full weights in all but two trials in which cattle were held overnight without feed and water to obtain shrunk weights.
The average daily gain of each pen replicate of cattle was pooled and subjected to analysis of variance (Proc GLM, SAS, 1982) . The treatment means were adjusted for trial. The data were analyzed as a 2 x 2 factorial arrangement of treatments (hand-fed vs self-fed, no monensin vs monensin), even though at least one subclass was missing in all trials. Statistical differences between treatment means were determined via the main effects in the analysis of variance.
Results
Alternate-Day Feeding Pasture Trials. Treatment means for each trial are reported in table 4. In all direct comparisons, the cattle receiving monensin gained faster than those not fed monensin. In the four direct comparisons between daily and alternate day monensin treatments, the cattle demonstrated equal rates of gain.
The statistical analysis for average daily gain indicated a treatment effect (P<.01). The adjusted treatment means for gain are reported in table 4. The control cattle that were handfed the supplement daily gained .544 kg/d. Monensin fed at 200 mg'head-l-d -1 on a daily basis increased gain by .077 to .621 kg (P<.01). When monensin (400 mg) was fed on alternate days, the gain was increased by .082 kg/d (P<.01). There was no difference in daily gain between cattle fed monensin daily and those fed monensin on alternate days (P>.7).
Self-Fed Supplement Pasture Trials. The individual trial treatment means and overall least-squares treatment means are presented in table 5. The daily gains of the cattle fed monensin were higher (P<.01) than those of animals not fed monensin, regardless of the method of feeding. Feeding method (hand-fed vs self-fed) had no effect (P>.4) on average daily gain. Likewise, there was no indication of a monensin x feeding method interaction (P>.8) for average daily gain. Control cattle that were hand-fed supplements gained .572 kg daily, while the self-fed control treatment group gained .563 kg. Monensin increased gain by 16.7 and 15.3%, for hand-fed and self-fed cattle, respectively. The absolute improvement in rate of gain due to monensin was similar with each of the feeding methods (.095 and .086 kg, respectively).
On an individual trial basis, the daily supplement intake of the cattle that were self-fed monensin was generally lower than the intake Cpercent improvement in gain for cattle fed monensin relative to appropriate control.
of cattle not fed monensin (table 6) , The feed intake treatment means for the seven trials in which the feeding rate was approximately .456 kg-head-l-d -1 (range .40 to .68 kg)were pooled to yield the adjusted treatment means listed in table 6. It should be remembered that salt levels were varied as required in these seven trials to control supplement intake at the desired level. Intake of the self-fed supplements without monensin was higher than desired (.549 kg), despite the fact that these supplements contained higher levels of salt, The intake of the supplement containing monensin was 18.2% less than that of the self-fed supplement that did not contain monensin. This effect is interpreted to mean that monensin partially served to limit intake.
In trial 3, the sah level was not raised to a level sufficient to restrict intake (table 6). Total supplement intake during the first 57 d was approximately .567 kg" head-1, d-l, followed by .871 kg/d through d 70, and 1.13'1-kg for the rest of the trial. Consequently, average daily supplement intake (.635 kg) was considerably higher.
The average daily intake of monensin for the hand-fed cattle was between 150 and 200 mg'head-l-d -1, with an overall average of 185 mg. Intake of monensin in the self-fed groups was usually less than that in the handfed groups. The overall average intake of the self-fed treatment was 177 mg" head-1" d-1. In most trials, the cattle were started at a relatively low salt level. As the cattle adapted to salt and as pasture quality deteriorated, as judged by visual inspection, supplement consumption and animal performance, it was generally necessary to raise salt levels to restrict intake.
Summarized in table 7 are the numbers of salt adjustments required during the trials to achieve the desired intakes in treatments 3 and 4. A direct comparison of no monensin vs monensin in self-fed supplements was not made in the first four trials. In trials 5 through 9, direct comparisons were made. For the treatments containing monensin, the number of adjustments required to limit intake was approximately one-half of that required for control. The average minimum salt level was 50% lower in the treatments containing monensin (12.1 vs 6.1%) and the average maximum salt level was also lower (25.5 vs 17.4%). These observations again suggest that monensin served partially to limit the intake of this type of supplement.
Discussion
The observed increases in daily gain resulting from the feeding of monensin in the alternate day trials are in agreement with previous reports of monensin feeding to pasture cattle Rouquette et al., 1980; Horn et al., 1981; Baile et al., 1982) . This series of trials clearly demonstrates that monensin can be effectively administered to pasture cattle in supplements that are fed on alternate days. Throughout the nine self-fed supplement trials, monensin increased daily gain when administered in self-fed supplements containing varying levels of salt designed to limit intake. The response to monensin in self-fed and hand-fed supplements was equal (+.09 -kg'head-l'd-1), and was the same as that reported by Potter et al. (1976) when 200 mg monensin were administered in hand-fed supplements.
It is important to note that supplement consumption was monitored closely as pasture conditions changed (quality and quantity of forage growth). Changes in availability and quality of forage and adaptation of animals to high salt levels and water require that a considerable degree of flexibility exist in management and supplement formulation to achieve the desired feed intake (Chicco et aI., 1971) . Intake of self-fed supplements was lower with monensin than without (treatments 5 through 9), despite the fact that salt levels in the treatments containing monensin were changed less frequently and were approximately 50% lower than in the controls. The use of monensin and salt in combination may make the management of self-feeding supplements easier in that fewer changes in supplement formulation were required than when salt was used alone.
